Kinetic parameters and recognition of thymidine analogues with varying functional groups by thymidine phosphorylase.
Thymidine phosphorylase (TP, EC 2.4.2.4) recognized the structure of the substrate with high specificity, via both the base and the ribosyl moieties. The replacement of 3'-OH of thymidine markedly influenced its catalytic activity with TP. The conversion of pyrimidine nucleosides with modified base moieties to the corresponding 1-phosphate form was poor. The leaving group activity decreased with an increase in aromaticity of the pyrimidine base moiety, because of increased difficulty in polarizing the base by the amino acids local to the active site. The replacement of 3' and 5' functional groups tended to decrease the reaction rate and the percentage conversion with TP. In particular the ribosyl 3' hydroxyl group was structurally important for the binding of the substrate by the enzyme. The kinetic assay clearly showed high K(m) and low V(max) values on replacing the 3' hydroxyl group with hydrogen.